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Digital literacy
Digital natives vs teachers competency …
Mat Jizat (2013) designed an ICT-literacy instrument to be used by school
teacher training courses that identified strengths/weaknesses of training
teachers’ ICT knowledge and skills, in Malaysia.
Image By Intel Free Press - https://www.flickr.com/photos/intelfreepress/8433147083/sizes/o/in/photostream/, CC BY-SA 2.0, 
https://commons.wikimedia.org/w/index.php?curid=27922226
Digital literacy
Multiple media forms – myriad of cognitive processes
When people become immersed in digital content as well as printed text.
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consumption production
Adapted from Paul, Spires & Kerkhoff, 2017 
Digital literacy
Main Focus on Cost Savings
This Photo by Unknown Author is licensed under CC BY-NC
Digital literacy
Digital Skill Development
ATN of Universities: Learning and Teaching Excellence Project – 2017/2018
Digital work practices: where are the jobs, what are they, and how 
prepared are the graduates
Affordance Concept Model 
RMIT University, Queensland University of Technology, University of Technology Sydney
https://www.atn.edu.au/siteassets/industry-collaboration/atn-final-report-fiona-peterson-9-july-2018.pdf
Differing views of learning analytics
The process of predicting human knowledge acquisition via intelligent data
which has been analysed through social connections (Siemens, 2010).
Better to take a holistic approach providing support for learners, their
teachers and the facilitating institution to understand and predict needs
for personal learning performances (Greller & Drachsler (2012 Fig:4 p 53).





Greller,W & Drachsler,H 2012 Translating Learning into Numbers: Toward a Generic Framework for Learning Analytics. Educational Technology and Society, 15(3), 42–57
Learning analytics planning model 
A Prescriptive Learning Analytics Planning Model (six key steps)
1. Prepare the test instrument,
2. Set the scoring regime,
3. Validate the testing instrument,
4. Modify the test-items,
5. Implement the test, and
6. Analyse the results
McKay, E, & Barefah, A. (2017). Customized Learning Analytics: Six Prescriptive Steps, in the proceedings of 
The 21st World Multi-Conference on Systemics, Cybernetics and Informatics (WMSCI 2017), ) pp:142 – 154. 
Bere, A, & McKay, E. (2017). Investigating the Impact of ICT Tutorial Strategies to Promote Improved Database Knowledge Acquisition. Paper 
presented at the Australasian Conference on Information Systems (ACIS), Hobart. Page:4
Step-1: Prepare the test instrument 
Conduct a thorough Task Analysis
Bere, A, & McKay, E. (2017). Investigating the Impact of ICT Tutorial Strategies to Promote Improved Database Knowledge Acquisition. Paper 
presented at the Australasian Conference on Information Systems (ACIS), Hobart. Page:4
Step-1: Prepare the test instrument 
Prepare a learning hierarchy chart
Step-1. Prepare Test Instrument 1. s quencing gradual skill-building task ,
2. writing appropriate questions, and
3. designing activities that test an individual’s performance
Adapted from McKay, 2000 p.175 – Test specification matrix
Step-1: Prepare the test instrument 
Step-2: Set the scoring regime 
Develop a marking scheme/rubric based on three types of 
expected answers:
1. Dichotomous (yes/no), 
2. Multiple-choice, and 
3. Partial credit 
Step-3. Validate Test Instrument QUEST interactive test analysis system (Adams & Khoo, 1996) to ensure
the data fits the Rasch IRT model. The QUEST estimate provides a uni-
dimensional scale, that measures individuals' performance (case) and
test-items together.
QUEST variable map
Each x represents a participant 
Each number represents a question 
Step-3: Validate the testing instrument 
Step-4. Modify Test-items1. Check the compatibility of the model and the
data through item-fit statistics
2. Delete or modify mis-fitting test-items
Each star represents a question 
QUEST fit map
Step-4: Modify the test-items 
Step-5. Implement Test-items
Validated test-items can be given to 
participants as a pre-and-post-test:
Pre-: to know what their level of 
skills/knowledge before being given an 
instructional/training programme, and
Post-: to measure the 
change/acquisition of knowledge after 
the instructional intervention.  
Step-5: Implement the test 
Step-6. 
The skill development outcomes can be evaluated in terms of:
A. The magnitude of change in learner/trainee proficiency (magnitude of
effect size as defined by Cohen’s Statistical Power Analysis.
B. QUEST item analysis output involves a comprehensive table affording
researchers with the best of both measurement practices: the classical
test theory (CTT), and the item response theory (IRT) discrimination value
QUEST item analysis table
Step-6: Analyse the results 
Conclusion
1. Within academia learning analytics has a
variation of definitions.
2. It is best to adopt a holistic customised learning
approach involving key stakeholders (learners,
teachers, professional development teams, and
institutions).
3. By following this Learning Analytics Planning
Model, research projects achieve measurable
and valid analysis results.
Three take-away messages 
Adams, R J, & Khoo, S-T. (1996). QUEST:The Interactive Test Analysis System (Vol. 1). Melbourne: Australian Council for Educational Research.
Bakkar, M.N. (2016). An Investigation of Mobile Healthcare (mHealcare) Training Design for Healthcare Employees in Jordan. PhD thesis. Available from 
https://researchbank.rmit.edu.au/view/rmit:161776 . RMIT University, Australia.   
Barefah, A. (2019). An Empirical Investigation of the Effectiveness of eLearning Strategies in Higher Education: A Rasch-Model for Saudi Arabia. PhD theses Available from  
https://researchbank.rmit.edu.au/view/rmit:162687. RMIT University, Australia.   
Bennett, S, Maton, K A, & Kervin, L. (2008). The 'Digital Natives' Debate: A Critical Review of the Evidence. British Journal of Educational Technology, , 39(5), 775-786. 
Bere, A, & McKay, E. (2017). Investigating the Impact of ICT Tutorial Strategies to Promote Improved Database Knowledge Acquisition. Paper presented at the Australasian Conference 
on Information Systems (ACIS), Hobart.
Bond, T.G., & Fox, C.M. (2015). Applying the Rasch Model: Fundamental measurement in the human services (3rd Edition). New York and London: Routledge.
Cohen, J. (1977). Statistical Power Analysis for the Behavioral Sciences (Revised ed.). New York: Academic Press, NY.
Bennett, S, Maton, K A, & Kervin, L. (2008). The 'Digital Natives' Debate: A Critical Review of the Evidence. British Journal of Educational Technology, , 39(5), 775-786
Bond, T.G., & Fox, C.M. (2015). Applying the Rasch Model: Fundamental measurement in the human services (3rd Edition). New York and London: Routledge.
Bradley, G. (2017). The Good ICT Society. NY: Routledge: Taylor & Francis Group.
Bradley, G. (2006). Social and Community Informatics: Humans on the net. NY: Routledge.
Feenberg, A. (1999) Reflections on distance learning controversy. Canadian Journal of Communication, 24, 337-348.
Gagne, R.M., Briggs, L.J., & Wagner, W.W. (1988). Principles of Instructional Design. New York: Holt/Rinehart/Winston
Gagné, R., Briggs, L.J., & Wagner, W. (1992). Principles of instructional design (4th ed.) Holt, Rinehart & Winston
Gagné, RM, Wager, WW, Golas, KC, Keller, JM, & Russell, JD (2005). Principles of Instructional Design. 44(2), 44-46.  doi:10.1002/pfi.4140440211
Garrison, R. (2000). Theoretical Challenges for Distance Education in the 21st Century: A Shift from Structural to Transactional Issues. International Review of Research in Open and Distance 
Learning  1(1). doi: https://doi.org/10.19173/irrodl.v1i1.2.
Gašević, D, Dawson, S & Siemens, G 2015, 'Let’s not forget: Learning analytics are about learning', Tech Trends, vol. 59, no. 1, pp. 64-71.
Greller, W, & Drachsler, H. (2012). Translating Learning into Numbers: Toward a Generic Framework for Learning Analytics. Educational Technology and Society, 15(3), 42–57. 
Hilkkemeijer, M. ICTe Solutions Australia .. https://www.ictesolutions.com.au/blog/12-ict-tools-for-the-literacy-classroom/
Izard, J.F. (2006). Quality assurance: Asking the right questions. Paper presented at the 32nd Annual Conference of the International Association Assessment, May 21-26, Singapore. 
Mat-Jizat, J.E. (2012). Investigating ICT-literacy assessment tools: Developing and validating a new assessment instrument for trainee teachers in Malaysia. PhD thesis. Available at 
http://researchbank.rmit.edu.au/view/rmit:160385
Mager, R.F. (1988). The New Six Pack : Making Instruction Work. California: Lake.
McKay, E. (2000). Instructional Strategies Integrating the Cognitive Style Construct: A Meta-Knowledge Processing Model (Contextual components that facilitate spatial/logical task 
performance). PhD Thesis. Available online from http://tux.lib.deakin.edu.au/adt-VDU/public/adt-VDU20061011.122556/), Deakin Univ, Australia 
McKay, E. & Barefah, A. (2017) Customized Learning Analytics: Six Prescriptive Steps, in the proceedings of The 21st World Multi-Conference on Systemics, Cybernetics and Informatics 
(WMSCI 2017) pp:142 – 154.
Mohamad, M. (2012).. The Effects of Web-Mediated Instructional Strategies and Cognitive Preferences in the Acquisition of Introductory Programming Concepts: A Rasch Model Approach 
PhD Thesis Available http://researchbank.rmit.edu.au/view/rmit:160201 RMIT University, School of Business Information Technology and Logistics, Australia.   
Petersen, F. (2018) Digital work practices: Where are the jobs, what are they, and how prepared are graduates?. https://www.atn.edu.au/siteassets/industry-collaboration/atn-final-report-
fiona-peterson-9-july-2018.pdf
Siemens, G. (2010). What are Learning Analytics? Retrieved February 10, 2012, from http://www.elearnspace.org/blog/2010/08/25/what-are-learning-analytics/
Spires, H.A., & Estes, T. (2002). Reading in web-based learning environments. In C. C. Block & M.Pressley (Eds.), Comprehension instruction: Research-based best practices (pp. 115-125). 
NY: Guilford Press. 
Spires, H.A., & Bartlett, M. (2012). Digital lieracies and learning: Designing a parth forward. In C. C. Block & M.Pressley (Eds.), Friday While Paper Series: NC State University.
Spires, H.A., Paul, C.M., & Kerkhoff, S.N. (2017). Digital Literacy for the 21st Century. In M.Khosrow-Pour (Ed.), Encyclopedia of Information Science and Technology (pp. 12-21). Hershey, PA: 
IGI Global. doi: 10.4018/978-1-5225-7659-4.ch002
Wu, M., & Adams, R. (2007). Applying the Rasch Model to Psycho-social Measurement: A Practical Approach.
References
